The Cabrera-Mott model, implying that oxidation of a metal is limited by the field-facilitated activated jumps of metal ions at the metal-oxide interface, was originally proposed to interpret growth of thin oxide films on planar metal surfaces. Recently, the model was used to describe oxidation of spherical nanoparticles with small radius of curvature. Here, we analyze oxidation of nanowires. The increase of the oxide thickness with increasing time for a nanowire is shown to be slower than that for a nanoparticle with the same radius, but faster than in the case of a planar surface. Metal nanowires are currently intensely studied both because of interesting physical phenomena and a variety of applications, 1 in a similar way as the preceding development with metal nanoparticles.
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2,3 One of the factors limiting their use and/or affecting their functional properties is oxidation. For these reasons, the understanding of the mechanisms and kinetics of oxidation of metals on the nm scale and how they may differ from those of bulk samples is of high interest. As an introductory comment, we recall that the metal oxidation usually starts at the metal-gas or metal-solution interface and then is controlled by diffusion of ions and electrons under the influence of gradients of their concentrations and selfgenerated electric potential. 4 On the nm scale, the electric field is often very strong. For macroscopic samples, a generic model describing the kinetics of growth of thin (nm-sized) oxide films under the effect of a strong field was proposed a long time ago by Cabrera and Mott (CM). 5 Recently, the CM model was modified by us to describe oxidation of metal nanoparticles 6 (for related interesting molecular dynamics simulations, see Ref. 7) . In this letter, we present a similar analysis for metal nanowires.
In the conventional 1D CM model, 5 molecular or dissociative oxygen adsorption at the oxide surface is considered to be accompanied by the formation of electronic surface states, which in the absence of a field are located above the oxide valence band and below the metal Fermi level, E o < E F . Electron tunneling from the metal to vacant surface states results in the appearance of charges on the oxide interfaces and accordingly in shift of the energy of these states up to the Fermi energy. The corresponding uniform field generated in the oxide film is
where L is the oxide film thickness and e is the absolute value of the electron charge. The oxide growth is assumed to be limited by activated jumps of metal ions located at the metal-oxide interface (the case of O ions jumps is treated equivalently). The field is considered to be so strong that the jumps are practically irreversible. The field-induced decrease of the jump activation energy is given by qb 0 E or qb 0 V o =L, where q is the ion charge and b 0 is the distance between the positions of the corresponding potential well and barrier. With these ingredients, the growth kinetics is described as
where A qb 0 V o =k B T and u is the field-independent growth constant.
To analyze oxidation of a nanowire, we consider that its shape is cylindrical with the radius R so that the oxide forms a shell of thickness L at R À L r R, where r is the radial coordinate. In this model, the charges are uniformly distributed on the surface of cylinders with radii R and R À L, and the potential in the oxide is given by UðrÞ ¼ ÀB lnðrÞ þ C, where B and C are constants. Taking into account that the shift of the potential in the oxide, U(R À L) À U(R), should be equal to V o , we have B ¼ V o =ln½R=ðR À LÞ. The electric field near the metal-oxide interface is accordingly given by
The corresponding decrease of the jump activation energy is expressed as qb 0 E or qb 0 V o =fðR À LÞln½R=ðR À LÞg. Using the latter expression, we describe the shrinkage of the metal core in analogy with Eq. (1) as
where R R À L is the core radius. Due to volume expansion upon oxide formation (this is the most common case), the radius of the whole wire increases. The oxide volume is 2pHðR 2 À R 2 Þ, where H is the wire length. The corresponding volume of the metal before oxidation is 2pHðR 2 À R 2 Þ=g, where g > 1 is the expansion coefficient. Adding to the latter volume, the remaining metal volume, 2pHR 2 , we should get the metalwire volume in the absence of oxide, 2pHR 2 o , where R o is the corresponding wire radius. In this way, we obtain the simplest relation taking volume expansion into account, (2012) Equations (3) and (4) determine the oxidation kinetics under consideration. In reality, g is usually only slightly above unity, and the role of this factor is minor. If we neglect volume expansion and set g ¼ 1, the wire radius will be constant, R ¼ R o [this physically obvious result follows from Eq. (4)], and dR=dt will be equal to ÀdL/dt. In this case, Eq. (3) can be rewritten as
For comparison, we recall that the oxidation of spherical nanoparticles is described as (see Eq. (10) 
As expected, Eqs. (5) and (6) are identical to Eq. (1) as R ! 1. Typical CM kinetics of oxidation of nanowires, spherical nanoparticles, and slabs are shown in Fig. 1 . The increase of the thickness of the oxide with increasing time for a nanowire is seen to be slower than for the case of a nanoparticle (provided that their radii are equal) but faster than for the case of a slab.
Finally, we note that nanowires offer advantageous experimental opportunities to track oxidation kinetics and thus to test the theory, because in this case one can use electrical conductivity measurements versus time for different wire radii without oxide and with oxide.
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